Induced herniation of the temporomandibular joint (TMJ) into the external auditory canal (EAC) from trauma, inflammation, and iatrogenic causes has been well described. Spontaneous herniation of the TMJ into the EAC was first described by Hawke et al in 1987, when he and his colleagues presented the first case of bilateral spontaneous herniation in the English language literature.
Introduction
Induced herniation of the temporomandibular joint (TMJ) into the external auditory canal (EAC) from trauma, inflammation, and iatrogenic causes has been well described. Spontaneous herniation of the TMJ into the EAC was first described by Hawke et al in 1987 , when he and his colleagues presented the first case of bilateral spontaneous herniation in the English language literature. 1 In this article, we present what is to the best of our knowledge only the third reported case of bilateral spontaneous TMJ herniation into the EAC, with an accompanying review of the literature.
Case report
Our patient was a 41-year-old man who presented to clinic for a second opinion regarding subjective hearing loss and clicking tinnitus in his left ear. The patient noted a 10-month history of fluctuating symptoms.
Whenever he would open his mouth, he would feel his ear canals closing off, more so on the left than the right side. When this sensation would occur, the patient would feel his hearing worsen and he would have associated clicking tinnitus. He had no pain associated with this phenomenon, and his hearing would return when he closed his mouth.
At baseline, the patient had a sensation of ear fullness and a history of recurrent otitis media as a child with bilateral pressure equalization tubes. He had had baseline high-frequency tinnitus, but the clicking tinnitus had only developed over the previous 10 months. He was initially treated for eustachian tube dysfunction, including a course of fluticasone nasal spray and daily insufflation, without improvement in his symptoms.
An audiogram of the patient's hearing was obtained (figure 1). Protruding masses were noted in the left (figure 2) and right ear canals on opening and closing of the patient's mouth (video). [The video shows the displacement of the left ear as the patient is asked to open and close his mouth. Upon opening his mouth, a bulge is appreciated entering the anterior ear canal.] The masses protruded anteriorly and medially into the EACs, near the tympanic membrane. The protrusions were believed to be the mandibular condyles. Surgical options were discussed with the patient, and at that time he was not interested in any further interventions for his bilateral TMJ herniation.
Discussion
The cause of TMJ herniation can be trauma, inflammation, neoplasia, necrotizing external otitis, and rheumatoid arthritis of the TMJ. [2] [3] [4] [5] Spontaneous herniation of the TMJ into the EAC is rarely seen and, as far as we know, this is only the third case of bilateral spontaneous herniation in the English language literature. 3 The cause of spontaneous herniation is attributed to a persistent foramen tympanicum, also known as the foramen of Huschke (FH), which is a part of the normal development of the temporal bones. 6, 7 This development begins with a U-shaped tympanic ring that matures into the anterior and posterior prominence around 6 months of age. The two prominences will grow and fuse together, creating the FH medially and the external auditory canal (EAC) laterally. [6] [7] [8] This places the FH in the anteroinferior part of the tympanic portion of the temporal bone. 5, 7 The tympanic portion of the temporal bone continues to grow over the next few years, and the FH closes completely by the age of 5 years. This persistent embryologic communication between the dehiscent anterior wall of the EAC and the posterior wall of the glenoid cavity of the TMJ, both embryologically formed from the tympanic portion of the temporal bone, could cause the retrodiscal tissue of the TMJ to herniate into the EAC. 5, 8 The underlying cause of this phenomenon is thought to be a persistent embryologic structure. Symptoms do not usually present until middle age. A review of the cases presented in the table reveals that the average age at presentation is 55 years, and >80% of the reported patients are older than age 50. One thought is that years of mechanical stress from mastication may soften the tissue between the TMJ and the defect in the temporal bone. This stress also weakens and enlarges the defect, leading to herniation of the TMJ into the EAC. 2, 4 In our review of the literature regarding spontaneous herniation of the TMJ, the most common presenting symptoms were otalgia, tinnitus, progressive hearing loss, temporomandibular joint pain, otorrhea, clicking, cracking, and other noises during mastication and opening and closing of the mouth, or even vague ear fullness and pressure (table) . 2, 6, [8] [9] [10] On examination, a bulge or mass may be seen in the anteroinferior segment of the EAC, and it is more prominent with the mouth closed. When the mouth is opened, the bulge may disappear or at least decrease in size. 6, 11 This phenomenon is demonstrated in the video that accompanies this case report, which also suggests a relation of the mass to the temporomandibular joint. 5 The evaluation of a patient with spontaneous herniation of the TMJ will vary based on the presenting symptoms. If a defect of the temporal bone is considered, imaging can be an effective tool in quantifying it. The bony defect is best evaluated with computed tomography (CT); magnetic resonance imaging should be reserved for rare cases to evaluate soft-tissue herniation into the EAC with opening and closing of the mouth. 6 Of note, defects from a persistent FH can be found on routine CT scan. The defect size in the anterior wall of the EAC seen in patients with TMJ herniation was found to be larger than in those without TMJ herniation in a study performed by Park et al. 3 Treatment options for spontaneous herniation can vary from symptomatic to surgical. Patients who are asymptomatic or who have minimal symptoms may opt for conservative treatment such as analgesics for pain. While there are insufficient data to comment on the outcomes of surgical intervention, reports indicate that there is short-term resolution of symptoms and good outcomes years after surgery. 2 The two most common approaches to correcting the defect of a persistent foramen tympanicum are transcanal and preauricular. Whichever approach is selected, a graft is needed to obliterate the defect and prevent TMJ herniation. Graft materials include tragal cartilage, polyethylene, polypropylene with a titanium miniplate, and titanium mesh. 3 There is some concern that autologous grafts, such as tragal cartilage, may undergo a degree of resorption, which may lead to recurrence. 8 While the synthetic materials do not have the same donor site morbidities and risk of resorption, there is the risk of suppuration and extrusion, both of which have been described. 8 The transcanal approach avoids a visible scar on the face, but it has a disadvantage of requiring the surgeon to pass the graft material through the defect. Therefore, the material must be smaller than the diameter of the defect. For this approach, the skin in the EAC is elevated and then placed back over the implanted material. Problems with the skin flap are possible, and packing may be needed briefly.
Although the preauricular approach causes a visible scar over the tragus and anterior helix, it allows for a larger view of the defect and permits a larger piece of material to be used for reconstruction. Also, packing is not necessary for healing of the skin in the EAC. 3 
Conclusion
Spontaneous herniation of the TMJ into the EAC is a rare occurrence, but it should be considered in a patient with fluctuating ear fullness. Spontaneous herniation is attributed to a nonfusion of the FH, leading to a missing anteroinferior wall of the bony EAC. Surgical intervention can be considered in patients who find the symptoms severely intrusive and bothersome, with creation of an anterior canal wall with bone, cartilage, or a synthetic implant.
